controlled by adjusting the coupling capacitance C g , as shown in Fig. 2(b) . N directly corresponds to the weight of the arc.
The firing rules of the transitions are realized by the multi-input logic gate consiting of single-electron transistors (SETs) [6] shown in Fig. 2(c) . The two storage nodes are coupled to the gates of the two SETs. The SETs act as sensitive electrometer to readout the number of stored electrons N 1 and N 2 . By adjusting the input capacitances of the SETs, the output voltage V out is high only when both N 1 =2 and N 2 =1, as shown in the simulation result of Fig. 2(d) . This function correspond to the firing rules shown in the inset of Fig. 2(c) . The gate can be easily extended to more inputs. Fig. 3 shows a fraction of PN and its corresponding SED circuits. Place p 1 has a capacity of 2. Place p 2 has a choice between t 1 and t 2 . The output arcs and input arcs of p 0 and p 1 correspond to turnstiles ts1-ts3 and ts4-ts6, respectively. The SEBs of ts1 and ts2 are coupled to the gates of t 1 . The first gates of all turnstiles are controlled by a same voltage pulse V p . The second gates of ts1, ts2 and ts7 are controlled by voltage pulse V t1' , whose peak value is determined by the output voltage V t1 of t 1 . The time sequences of V p and V t1' are shown in Fig. 3(c) . Fig. 4 explains the operation principle of the circuit. The circuit state changes with the firing of events. The firing of an event has two phases. Initially, all gates are closed, two electrons retain in p 1 , and one electron retains in p 2 . The first phase determines which transitions will fire using the stochastic electron behavior, and the second phase executes the post-conditions of the transition. In phase 1, the first gates of the turnstile are first opened and then closed. With the rising of the barrier, Coulomb blockade is activated, and electrons are captured by the SEBs. The two electrons in p 1 are captured in the SEB of ts1. The electron in p 2 is captured in the SEB of ts2 or in the SEB of ts3. This stochastic procedure corresponds to the choice of p 2 . In the first case, electron in p 2 is captured by ts2, as shown in Fig. 4(b) . After phase 1, V t1 is high because the firing pre-conditions are satisfied, and thus t 1 is enabled. V t2 is low and t 2 is disabled. In phase 2, a positive voltage pulse V t1' is applied to the second gate of ts1, ts2 and ts7, since V t1 is high. The electrons in the SEBs of ts1 and ts2 flow to the source, and ts7 transfer an electron into p 3 (not shown in Fig. 4) , according to the firing rule of t 1 . A negative voltage pulse V t2' is applied to ts3, since V t2 is low. The place capacity of p 2 is realized by adjusting the capacitance of the SN. In phase 2, ts4 injects 2 electrons into p 1 . The potential of p 1 is then decreased to be lower than the SEB of ts3, so that the electron captured by ts3 is blocked from enter into p 1 . In the second case, electron in p 2 is captured by ts3, as shown in Fig. 4(c) disabled and t 2 is enabled. In phase 2, t 2 fires and the electron in ts3 flows to the source. Since t 1 is disabled, a negative pulse of V t1' is applied to ts1 and ts2. In this case, ts1 and ts2 act as SE ratchets [1] and the two electrons in the SEB of ts2 is transferred back to p 1 , due to the cross capacitance between the gate and the SEB. As a result, the electron transfers of ts4 and ts5 are blocked. In summary, the firing rules, choice and place capacity of PNs are simply realized using the nature of electrons.
The SED-based simple PN can be extended to timed PN and stochastic PN, which is currently under investigation. Fig. 5 briefly illustrates the basic idea. The exponential distributed fire rate can be mapped to the electron tunneling/capture rate and can thus be controlled by the gate voltages of the SE turnstiles.
Conclusion
The PN in Fig. 1(a) was simulated using HSPICE. The SE turnstile was described by a behavioral model [3] . Correct operation was demonstrated. The SED-based PN has simple structure and low power dissipation, which makes it promising as future parallel controllers. It may also be useful for quickly obtaining the coverability properties of large size PNs. 
